Small liposomes are better than large liposomes for specific drug delivery in vitro.
We have compared drug transfer into target cells in vitro from liposomes of different sizes. Liposomes of mean diameter 800 A, 2000 A or 4000 A, containing the folate analogue, methotrexate, and the fluorophore, carboxyfluorescein, were covalently coupled to Staphylococcus aureus protein A. Cells of the murine k haplotype were preincubated with an anti-H-2Kk monoclonal antibody. Excess antibody was removed and then cells were incubated with liposomes. The number of cell-bound liposomes was determined by fluorimetry. The drug effect was assayed by the methotrexate-mediated inhibition of radiolabeled deoxyuridine uptake. The drug effect was more important in the case of the 800 A vesicles than for the larger liposomes, despite the fact that the quantity of drug bound to cells was several-fold greater for large liposomes than for small ones. Since fusion is excluded by the non-proportionality of drug binding and drug effect, the predominant manner of liposome entry seems to be endocytosis. At least for these in vitro studies, the endocytosis by target cells of small liposomes seems to be more efficient than that of large liposomes.